It is well known, that all superconductors with the highest transition temperatures have a layered crystal structure, which manifests itself in pronounced anisotropic properties. In the recently discovered oxypnictide superconductors RFeAsO 1−x F x (R = La, Sm, Ce, Nd, Pr, Gd) with considerably high transition temperatures up to T c ≃ 56 K superconductivity takes place in the FeAs layers, and the LaO sheets are charge reservoirs when doped with F ions [1, 2, 3, 4, 5, 6, 7] . Whereas the cuprates have been characterized by a well-defined effective mass anisotropy, the observation of two distinct anisotropies in MgB 2 challenged the understanding of anisotropic superconductors [8, 9, 10] . Therefore, it is important to investigate the anisotropic behavior of the oxypnictides in order to clarify the nature of superconductivity in this novel class of superconductors. In this respect a detailed knowledge of the anisotropy parameter γ is essential.
In the framework of phenomenological Ginzburg-Landau theory the anisotropic behavior of superconductors is described by means of the effective mass anisotropy parameter [11] 
Here m * ab and m * c are the components of the effective carrier mass related to supercurrents flowing in the ab-planes and along the c−axis, respectively, λ ab , λ c , ξ ab , and ξ c are the corresponding magnetic penetration depth and coherence length components, and H ||ab c2 and H ||c c2 the upper critical field components. For the oxypnictides many different estimates of the effective mass anisotropy with values ranging from 1 to 30 were reported [12, 13, 14, 15, 16, 17, 18, 20] . The first temperature dependent study of the anisotropy parameter γ was performed on SmFeAsO 0.8 F 0.2 single crystals by means of torque magnetometry [12] , where a strongly temperature dependent γ was found, ranging from γ ≃ 8 at T T c to γ ≃ 23 at T ≃ 0.4T c . Other torque studies on SmFeAsO 0.8 F 0.2 revealed a similar temperature dependence with γ ≃ 9 saturating at lower temperatures [17] , whereas surprisingly for PrFeAsO x an almost temperature independent γ ≃ 1.1 was reported [18] .
A relatively low value of γ ≃ 2.5 with a slight temperature dependence was also observed in magneto-optical studies performed on PrFeAsO x [19] . From upper critical field measurements, various investigations on oxypnictides have shown, that sufficiently below T c , γ decreases with decreasing temperature, in sharp contrast to the magnetic torque data [12, 17] which reveal an increasing γ. A recent high magnetic field investigation [20] with γ ranging from γ ≃ 6 at T ≃ 38 K to γ ≃ 5 at T ≃ 34 K. In summary, all these different estimates for γ seem to be very difficult to understand in a consistent way in the framework of classical Ginzburg-Landau theory.
In order to clarify this puzzling behavior of the anisotropy parameter γ we decided to perform further detailed torque studies on single crystals of nominal composition SmFeAsO 0.8 F 0.2 and NdFeAsO 0.8 F 0.2 . The magnetic torque τ of a sample with magnetic moment m in a magnetic field H is defined by
For anisotropic superconductors in the mixed state the diamagnetic magnetization is not strictly anti-parallel to the applied magnetic field due to the presence of vortices which are tilted in an arbitrary applied magnetic field. Therefore, an anisotropic superconductor in a magnetic field will exhibit a magnetic torque according to Eq. (2). In the mean-field approach of the anisotropic Ginzburg-Landau theory the torque for a superconductor with a single gap is written as [11] 
V is the volume of the crystal, Φ 0 is the elementary flux quantum, H ||c c2 is the upper critical field along the c-axis of the crystal, η denotes a numerical parameter of the order unity, depending on the structure of the flux-line lattice, and ǫ(θ) = [cos 2 (θ)+γ −2 sin 2 (θ)] 1/2 . Three fundamental thermodynamic parameters can be extracted from the angular dependence of the torque in the mixed state of a superconductor: the in-plane magnetic penetration depth λ ab , the c-axis upper critical field H ||c c2 , and the effective mass anisotropy γ. As has been pointed out by Kogan [21] , the anisotropies for the magnetic penetration depth γ λ = λ c /λ ab and for the upper critical field γ H = H ||ab c2 /H ||c c2 , do not necessarily coincide for unconventional Ginzburg-Landau superconductors as described in Eq. (1) where γ = γ λ = γ H . A more generalized approach including the two distinct anisotropies γ λ and γ H , leads to the more general expression [21] 
Here the scaling function
denotes its derivative with respect to the angle θ.
The method of crystal growth and the basic superconducting properties of the SmFeAsO 1−x F y single crystals investigated here were already reported [22] . The same procedure was used to grow single crystals of NdFeAsO 1−x F y . The plate-like crystals used in this work were of rectangular shape with typical masses of the order of 100 ng. The crystal structure was checked by means of X-ray diffraction revealing the c-axis to be perpendicular to the plates. The magnetization curves shown in Fig. 1 were measured in the Meissner state using a commercial Quantum Design SQUID magnetometer MPMS XL with installed Reciprocating Sample Option. Small variation of the transition temperature of the various samples may be due to oxygen and fluorine deficiency. The volume of the crystals given in Fig. 1 was estimated from magnetization measurements in low magnetic fields applied along the samples ab-plane. The c-axis dimension is much smaller than the a-and b-dimensions, and therefore demagnetizing effects can be neglected. Good agreement was found with optical microscope measurements of the dimensions of the sample.
To perform most accurate measurements of the superconducting anisotropy parameter, we have chosen high sensitivity torque magnetometry. For the low field torque measurements we used an experimental set-up described in detail elsewhere [12] . It is worth pointing out that the anisotropy data published several years ago for single-crystal MgB 2 were also obtained with this torque set-up [8] . In order to derive the reversible torque from the raw data, recorded in the irreversible regime by clockwise (θ + ) and counter-clockwise (θ − )
rotating of the magnetic field with respect to the c-axis, we used the standard approximation τ (θ) = (τ raw (θ + ) + τ raw (θ − ))/2 described elsewhere [12] . Some of the reversible torque data for SmFeAsO 0.8 F 0.2 (single crystal B) are shown in Fig. 2 .
The torque data in the superconducting state were analyzed using the approach proposed by Balicas et al. [17] in order to eliminate any anisotropic paramagnetic or diamagnetic background contribution. In this approach the torque data were first symmetrized according to τ symm (θ) = τ (θ)+τ (θ+90 • ) and subsequently analyzed. In the fitting procedure we always kept the upper critical field fixed, assuming a WHH dependence [23] with a slope at T c of µ 0 (dH ||c c2 /dT )| Tc =1.5 T/K, which is a typical value reported for oxypnictide superconductors [12, 15, 16, 20, 24] . This approach reduces the number of free fit parameters, so that both γ and λ ab can be reliably determined in a simultaneous fit. By fitting the simple Kogan expression in Eq. (3) to the angular dependent torque data, we get excellent agreement as shown in Fig. 3a . The resulting values of γ determined for all samples are shown in Fig. 4 . It is important to stress, that the choice of the actual slope µ 0 (dH ||c c2 /dT )| Tc =1.5 T/K doesn't influence the determination of γ much, since γ is mostly sensitive to the angular dependence of the torque close to the ab-plane. We tested the influence of a variation of H ||c c2 (T ) on the error in γ by altering the slope µ 0 (dH ||c c2 /dT )| Tc from 1 T/K to 2 T/K. As a result, γ varies only within a few percent as depicted in Fig. 5 . All of the anisotropy data obtained with different slopes are the same within the experimental errors given in Fig. 4 . With H ||c c2 as a free parameter the scattering of all fitted parameters is strongly enhanced, and unphysical values for the upper critical field are obtained, which was already noted in earlier torque studies [12, 17, 18] .
The analysis of the torque data presented so far leads to a pronounced temperature dependent γ with values of γ 20 for T 20 K [12] . However, this result is in strong contrast to the results obtained from resistivity data on single crystals of the similar compound NdFeAsO 0.7 F 0.3 where the anisotropy H ||ab c2 /H ||c c2 was found to decrease with decreasing temperature [20] . Different techniques should lead to similar values for the same quantity, and therefore it is important to explain the physical meaning of this discrepancy. In Fig. 3b we depict the same data set shown in Fig. 3a , analyzed according to Eq. (4) is shown for the three single crystals (A, B, C). It is well described by the power law
with n = 4.2(3), which is close to n = 4 characteristic for a superconductor in the very strong-coupling limit [25] . The zero temperature value of λ ab (0) ≈ 250(50) nm obtained for all samples is in reasonable agreement with other values reported [12, 26, 27, 28] .
It is evident from Fig. 4 that two distinct anisotropies γ λ and γ H describe the torque data consistently. Equation (4) was originally proposed for the two-band superconductor MgB 2 . Indeed the experimental situation in both materials is quite similar. MgB 2 shows two distinct anisotropies: γ λ decreases with decreasing temperature from about 2 to 1.1, whereas γ H increases from about 2 at T c to values up to 6 at low temperatures [8, 9, 10] . For the oxypnictide superconductors investigated here a similar situation appears to be present, but with reversed signs of the slopes of γ λ (T ) and γ H (T ). In MgB 2 the existence of two distinct bands of different dimensionality, and with strong interband and intraband scattering was suggested to be responsible for the high T c 's [9, 29] .
In conclusion, we found strong evidence that two distinct anisotropies γ λ and γ H are involved in the superconductivity of the oxypnictide superconductors. Torque magnetometry in low magnetic fields is very sensitive to γ λ which exhibits a pronounced increase with decreasing temperature. This is in contrast to the behavior of γ H which according to recent resistivity measurements decreases with decreasing temperature [20] . Close to T c both anisotropies have very similar values of γ λ (T c ) ≈ γ H (T c ) ≈ 7, whereas at low temperatures the magnetic penetration depth anisotropy γ λ (0) ≈ 19 and the upper critical field anisotropy γ H (0) ≈ 2. This behavior is similar to the situation in the two-band superconductor MgB 2 where the temperature dependencies of the two anisotropies are well understood [9, 10, 29] .
This result strongly suggests multi-band superconductivity in the novel class of oxypnictide superconductors, as already suggested in previous investigations [12, 17, 24, 28] . 
